The testes-specific bZip type transcription factor Tisp40 plays a role in ER stress responses and chromatin packaging during spermiogenesis.
We previously reported that the spermatid-specific transcription factor Tisp40 functions through UPRE and CRE. To investigate Tisp40 function in vivo, we generated TISP40(-/-) mice. TISP40(-/-) mice were born at expected ratios, were healthy, and mutant males bred normally. However, the ER stress-response protein Grp78/BiP accumulated in the TISP40(-/-) testis and RAMP4 (Ribosome-associated membrane protein 4) mRNA level was up-regulated. Disruption of TISP40 caused ER stress and activation of caspase 12 but not caspase 9, leading to apoptosis of meiotic/postmeiotic germ cells. On the other hand, DAPI staining and electron microscopy revealed that epididymal sperm nuclei were abnormally relaxed in the TISP40(-/-) testis, a phenotype that was independent of the expression and maturation of transition proteins and protamines but due to abnormally retained histones. Histones localized to the cytoplasm as well as to the nucleus and were also retained in epididymal sperm. Histones H2A and H4 were dramatically up-regulated and the acetylation of H2A, H2B and H4 was also enhanced in the TISP40(-/-) testis. Taken together, we conclude that Tisp40 plays an important role in the unfolded protein response of the testis and in regulating the maturation of sperm head nuclei.